Timed killing curves were calculated at concentrations of 2 and 8 times the MICs of DU-6859a and clinafloxacin against six isolates of Staphylococcus aureus. Both quinolones produced a decrease in the log1o CFU per milliliter of 23 within 3 h at 2 and 8 times the MIC for the ciprofloxacin-susceptible isolates and at 8 times the MIC for the ciprofloxacin-resistant isolates; however, only 8 times the MIC of consistently prevented regrowth of all isolates after 24 h of incubation.
Because of the increasing incidence of methicillin-and ciprofloxacin-resistant staphylococci, there is a pressing need to investigate novel antimicrobial compounds for their potential activities against these organisms.
DU-6859a is a new quinolone with increased activity relative to currently available quinolones against gram-positive and gram-negative bacteria. Initial studies by Sato et al. (7) demonstrated inhibitory activity of DU-6859a against methicillinresistant staphylococci. Aldridge (1) (1) , the clinafloxacin MICs for two ciprofloxacin-resistant staphylococci were 1.25 and 0.63 ,ug/ml and their MBCs were 2.5 and 0.63 jig/ml.
The objective of this study was to examine the bactericidal activities of DU-6859a and clinafloxacin against representative clinical isolates of S. aureus that were susceptible or resistant to methicillin and susceptible or resistant to ciprofloxacin. The organisms tested are listed in Fig. 1 . All isolates tested were from specimens from patients at The Cleveland Clinic Foundation. The specimen sources were as follows: wounds (isolates 1, 2, 5, and 8), blood (isolate 4), and sputum (isolate 7).
DU-6859a was kindly provided by Daiichi Pharmaceutical Co., Ltd., Tokyo, Japan, and clinafloxacin was kindly provided by Parke-Davis, Pharmaceutical Division of Wamer-Lambert Co., Ann Arbor, Mich. MICs were obtained by the standard microbroth dilution method described by the National Committee for Clinical Laboratory Standards (6) . Killing rate studies were performed with 20 ml of cation-adjusted MuellerHinton broth inoculated with log-"phase growth of each isolate to provide a final inoculum of 10 CFU/ml. incubated at 35°C on a rotary shaker. Quantitative subcultures were performed after 0, 1, 3, 5, 7 and 24 h of incubation by the Spiral Plater method (Spiral Systems, Bethesda, Md.) (8) . In this system, a special dispenser distributes approximately 50 ,ul of each sample in the center of a rotating 10-cm-diameter agar plate from the center to the edge in a logarithmically decreasing quantity in the form of an Archimedes spiral. After overnight incubation, colonies that are growing along the spiral inoculum site and that are countable are enumerated. Antibiotic carryover is readily demonstrated at the center of plates inoculated with samples containing concentrations of the antimicrobial agent that substantially exceed the MICs for the test organisms; however, enumeration of colonies is done in an area remote from the center of the plate and unaffected by antibiotic carryover (9) . In our study, samples at each time interval were tested undiluted and diluted 1:100. The enumeration of colonies was usually done with the 1:100 diluted sample. The lower limit of sensitivity of the method was between 10 and 30 CFU/ml. Each isolate was tested against each of the quinolones at concentrations equal to 2 and 8 times its MIC.
The MICs for each isolate and the concentrations representing 2 and 8 times the MIC of each quinolone are shown in the corresponding panels of Fig. 1 . There was at least a 3-log1o-unit decrease in CFU per milliliter within 3 h with the ciprofloxacin-susceptible staphylococci at 2 and 8 times the MICs of both quinolones; however, prevention of regrowth by either drug at 2 times the MIC was variable. There was at least a 3-log1o-unit decrease in CFU per milliliter for two of the three ciprofloxacin-resistant staphylococci within 3 h at 8 times the MICs of both quinolones; however, only 8 times the MIC of DU-6859a maintained the CFU per milliliter at c3 log1o CFU/ml lower than that for the initial inoculum at 24 h. In one instance (S. As discussed by Hooper and Wolfson (2), the rate and magnitude of killing tend to increase with increasing concentrations of quinolones up to a maximum at 30 to 40 times the MIC, at which point a paradoxical effect may occur. These authors also pointed out that although killing occurred rapidly, it often proceeded to a plateau at about 104-fold below the initial inoculum concentration and that those cells that persisted did not appear to be resistant mutants (2) . Rapid killing of staphylococci by ciprofloxacin and ofloxacin has been demonstrated by Levin and Smith (4); however, killing kinetics were not monitored in their studies for more than 4 h.
In conclusion, although clinafloxacin and DU-6859a inhibited the growth of ciprofloxacin-susceptible and -resistant isolates at low concentrations (0.15 to 0.5 ,ug/ml) and produced rapid killing of such isolates at twice their MICs, regrowth occurred by 24 h except at 8 times the MICs of DU-6859a. With one isolate, however, 8 times the MIC of DU-6859a was 4 ,ug/ml and with two other isolates 8 times the MIC was 2 ,ug/ml. These concentrations may exceed those achieved in serum after oral administration of DU-6859a (5).
